Site-directed mutagenesis of monofunctional chorismate mutase engineered from the E. coli P-protein.
Analysis of the active-site residues of a fully functional chorismate mutase representing the N-terminal 113 amino acids of the Escherichia coli P-protein suggests that Lys39 and Gln88 play critical roles in catalyzing the rearrangement of chorismate to prephenate. Five site-directed mutants at these positions have been constructed in which Lys39 was replaced with Arg, Asn, and Gln, and Gln88 was replaced with Arg and Glu. Although the Gln88Arg plasmid failed to produce detectable cross-reacting proteins in E. coli, the other four plasmids were expressed, and the mutant proteins purified to homogeneity. Their structures were similar to wild type enzyme, as indicated by circular dichroism spectra, with Lys39Gln showing a small deviation. In accordance with predictions, all mutations result in major loss of catalytic activity at pH 7.8. However, activity of the Gln88Glu mutant at pH 4.5 exceeded wild-type EcCM. Implications for the mechanism of mutase catalysis are discussed.